INTRODUCTORY SURVEY OF THE NATURAL FATS
natural fats vary extremely widely, whilst, as we shall see, these variations
run strikingly parallel in most cases with the biological sources of the
materials. A great amount of information becomes available, therefore, by
consideration of the composition of the total fatty acids, as distinct from the
component glycerines. For the reasons which have been outlined, the
natural fats are considered in detail in this book, first of all, with reference
to their component fatty acids (Chapters II-IV) and, subsequently, in terms
of what is known of their component glycerides (Chapters V-VII). Similarly,
in endeavouring to present a preliminary survey of the whole field in the
present chapter, we shall consider the subject first with reference to the
component acids and then with reference to glyceride structure.
THE COMPONENT ACIDS OF NATURAL FATS
Before discussing the fatty acids as found in combination in different
groups of organisms, vegetable and animal, a few introductory remarks of a
general character on the individual naturally occurring fatty acids appear
necessary. To maintain a correct perspective, it is essential to recognise
that oleic acid (^<r-A9:10~octadecenoic acid, CH3.[CH2]7.CH:CH.[CH2]7.
COOH) is undoubtedly the most widespread of all natural fatty acids ; in
very many fats it forms more than half of the total fatty acids, in relatively
few fats does it form less than 10 per cent, of the total fatty acids, and up to
the present it has been found absent from no natural fat or phosphatide.
The most common constituent of all natural fats is thus an unsaturated
(mono-ethenoid), normal aliphatic acid with a content of eighteen carbon
atoms and the unsaturated linking between the ninth and tenth carbon atoms
of the chain. Many other unsaturated acids, mono- or poly-ethenoid, are
also found in fats, and of these quite a number have features of chemical
structure which bear similarity, close or remote, to that of oleic acid. Other
unsaturated acids, however, seem to be quite different from oleic acid and
its structurally related acids in the arrangement of their unsaturated linkings.
None of the other unsaturated acids are so uniformly distributed, or so
prominent as a whole, in natural fats as oleic acid ; but two at least appear
to be nearly as ubiquitous, namely, A9:10j 12:13-octadecadienoic acid (linoleic
acid or related forms), CH3.[CH2]4.CH:CH.CH2.CH:CH.[CH2]7.COOH, and
A9:10-hexadecenoic (palmitoleic, zoomaric) acid, CH3.[CH2]5.CH:CH.[CH2]7.
COOH.
The corresponding saturated normal aliphatic acids are, of course, also
widely distributed in natural fats. Here the characteristic member of the
group is undoubtedly palmitic acid, CH3.[CH2]14.COOH ; this acid occurs
prominently in very many fats, in which it may contribute from 15 to 50 per
cent, of the total fatty acids whilst, like oleic acid, it is completely absent
from extremely few, if any, of the natural fats. Whilst a number of other
natural saturated higher fatty acids are found in nature, probably only
myristic and stearic acids, C13H27.COOH and C17H35.COOH, approach
palmitic acid in ubiquity of distribution ; of neither of these, however, can
it be said that they are invariably present in natural fats. Stearic acid, of
course, is a very familiar acid, and is often erroneously stated to be typical
of the natural saturated acids (as oleic undoubtedly is of the unsaturated
group). Actually, it is only found in high proportions (25 per cent, or more
of the total fatty acids) in the seed fats of a few tropical families of plants